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Family Squalidae 


Fewer than twenty species of deepwater Squalid sharks are known 
that have laterally grooved fin spines and unicuspid teeth, the upper 
and lower teeth not being alike, While the species are broadly similar 
there are differences between them and puzzling gradations of form 
that have led to the erection at various times of no less than sixteen 
genera, There has been constant disagreement between systematists 
about the validity of most of these genera, but from the continual 
disputes there have eventually emerged four which are accepted by 
most recent authoritative workers on this group. These are: Centro- 
phorus Muller & Henle, 1837; Seymnodon Bocage and Capello, 1864; 
Centroscymnus Bocage and Capello, 1864; and Deania Jordan and 
Snyder, 1902. 

А synoptie key to these genera embracing characters stressed in 
authoritative works published in the last decade is shown in Key A 
following: 

KEY А. 


A. Inner corner of pectoral fin angular, and 
slightly to greatly extended, Upper teeth 
dagger shaped, more or less equal along the 
jaw, the outer teeth increasingly turned obl 
quely outwards наннан 








Centrophorus 


B. Inner corner of pectoral fin rounded (quote 
“but perhaps quadrate in one species") 
1. Snout moderate, preoral distance to snout 
tip not longer than distance from mouth 
to pectoral origin. Upper teeth lancet- 
shaped, the outer turned outwards. 
a. Upper teeth midway along the jaw 
noticeably longer than those in front Seymnodon 
b. Upper teeth midway along the jaw 
at most slightly longer than those 
in front .... Centroscymnus 
2. Snout long, preoral distance to snout tip 
longer than distance from mouth to pec- 
toral origin. Upper teeth more or less 
dagger shaped, subequal along the jaw, 
the outer turned obliquely outwards ... Deania 
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The generally accepted primary character in this generic cleavage, 
the nature of the inner corner of the pectoral fin, is probably unique 
in tenuity in ichthyo-systematics. 


Most species in this group fall in the genus Centrophorus М G Н, 
1837 which as at present defined, embraces species with the inner 
corner of the pectoral fin angular and showing variation from merely 
acute to great extension. There would appear to be at least as great 
a difference between the extremes in this case as in the cleavage 
between rounded and angular corners, which divides Centrophorus 
from the related genera Scymnodon B & C, and Centroscymnus В 
вс. 


There has always been wide difference of opinion about the 
validity of species assigned to Centrophorus. This is probably a result 
of paucity of material and from lack of knowledge of growth changes. 
For example Bigelow and Schroeder (1957 : 83) give an apparently 
convincing key by which Centrophorus squamosus (Bonn., 1788), С. 
foliaceus Ĝunther, 1877 and C. nilsoni Thompson, 1930 may positively 
be distinguished one from the other. Only two years later, however, 
from study of extensive material, Garrick (1959: 127-140) concludes 
that these three species are in fact all the same, and that С. squamo- 
sus, at one time considered to be confined to the northeastern 
Atlantic, is widespread and bipolar, 





While mostly ignored, a character of positive value in cleavage 
in the species presently assigned to Centrophorus is the nature of the 
denticles, As a basis of generic cleavage this has constantly been 
decried, chiefly on the grounds that the denticles vary with age. In 
the type species, С. granulosus (Bloch-Schn, 1801) and in a number of 
others, the denticles are not stalked, but tubercle-like. In the adult 
they are block-like, do not overlap and are set separately in regular 
rows. As far as is known they are always rather pointed in the young 
but become more obtusely depressed in the adult. In this respect the 
denticles of this group differ markedly from those of C. squamosus 
(Bonnaterre), (and from С. acus Garman) in that the latter are leaf- 
like with a stalk. 


It is significant that the adults of species with stalked leaf-like 
denticles have the inner corner of the pectoral fin barely produced, 
while those with the tubercle-like denticles all have the inner corner 
of the pectoral relatively greatly produced, the apex reaching well 
beyond the level of the first dorsal spine, Few workers on this group 
have been consistent in their view about bases of generic distinctions. 
On the one hand they adopt distinctions of questionable validity while 
summarily rejecting others of at least equal value. 


In view of the narrow limits presently accepted for generic dis- 
tinction in these sharks, the combination of characters indicated above 
appears to justify cleavage at full generic level between the two 
groups broadly defined above. This involves the revival of Lepidor. 
hinus Bonaparte, 1838, the type Squalus squamosus Bonnaterre, 1788 
at full rank, its distinction from Centrophorus M 6 H being as follows: 
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А. Dermal denticles tubercle-like without slender 
stalk, in adults block-like, set separately, 
closely quincuncial. The inner corner of the 
pectoral fin greatly produced in adults, the 
extension much more than the width of a gill 
‘opening, the apex reaching to or beyond mid 
dorsal hbase sen etn а Centrophorus 


B. Dermal denticles on a stalk, leaf-like, with 
three longitudinal ridges, the blades more or 
less overlapping. The inner corner of the pec- 
toral fin short, any extension beyond the hind 
margin of the fin not exceeding the width of 
a gill opening, and usually not reaching beyond 
the level of the first dorsal spine ... сезе. Lkepidorhinus 


Centrophorus M & H, 1837 


The type Squalus granulosus Bloch and Schneider, 1801 (no loca- 
lity). 


Synonyms are: Spinax Bonaparte 1841, in part, the type Squalus uyato 
Rafinesque, 1810 (Medit). Entoxychirus Gill, 1862, the type E. uy: 
Gill = $. uyato Raf, 1810 (Medit). Gaboa Whitley, 1940, the type 
€. harrissoni McCulloch, 1915 (Australia). Atractophorus Gilchrist, 
1922, the type A. armatus Gilch, 1922 (South Africa). 


Nine species are at present generally accepted, as follows: the 
type (Mediterranean, E. Atlantic, Gulf of Mexico): uyato Rafinesque, 
1810 (Medit. E. Atlantic, Gulf of Mexico): lusitanicus Bocage and 
Capello, 1864 (Medit. E. Atlantic, Gulf of Mexico): tesselatus Garman, 
1906 (Japan): atromarginatus Garman, 1913 (Japan). scalpratus 
McCulloch, 1915 (Australia): harrissoni McCulloch, 1915 (Australia): 
armatus Gilchrist, 1922 (Natal, E. Africa): machiquensis Maul, 1955 
(Madeira), 

Doubts have been expressed about the validity of some of these 


species and when adequate material can be assembled it is probable 
that the number will be reduced. 





Lepidorhinus Bonaparte, 1838. 


The type Squalus squamosus Bonnaterre 1788 (МЕ. Atlantic, 
quoted by Jordan and Evermann 1919: 225 as $. squamosus Brous- 
sonet) 


Synonyms are: Acanthorhinus Blainville 1816, in part. Machephilus 
Johnson 1867, the type М. dumerili Johnson, 1867, Madeira = С. 
squamosus. Somnispinax Whitley, 1940, the type C. nilsoni Thomp- 
son, 1930, New Zealand. 





no 


As defined in the key above. At most two species, the type (МЕ, 
Atlantic, Australasia): and С. acus Garman, 1906 (Japan). The chief 
difference between these two species is considered by Garrick (1959: 
134,140, fig 1) to be the form of the dermal denticles, of which 
Garrick gives sketches, These are not convincing, and further com- 
parative study of adequate growth stadia of both forms may well 
result in С. acus being put into synonymy of С. squamosus, whose 
distribution will thereby quite reasonably be extended to Japan. 


The poorly described C. steindachneri Pietschmann, 1908, from 
Japan, based on two juveniles about 400mm length, falls here. There 
appears to be little to distinguish these from С. acus, hence Lepidor- 
hinus may well prove to be monotypic. 


In the matter of the nature of dermal denticles as a generic 
character, as indicated of value in certain cases, e.g. Lepidorhinus and 
Centrophorus, an exactly comparable case arises between Deania 
Jordan and Snyder, 1902 and Centrophorus. In this case the length of 
the snout is generally given primary rank at generic level. There is 
wide variation in the length of the snout between species of Centro- 
phorus (sensu lato), virtually as much as in the length of the inner 
corner of the pectoral fin. A purely arbitrary limit for length is set to 
justify cleavage from Deania, but fortunately all species with long 
snouts differ from Centrophorus (and from Lepidorhinus) in having 
also distinctive denticles which are diagnostic at a glance. In Deania 
these have a stalk and the head is trident-shaped. Even here the 
difference is not absolute, for the tines of the trident correspond 
almost exactly with the three ridges of the leaf-like plates of Lepidor- 
hinus, they differ only in being not connected. In effect, although 
this has almost universally been accorded, Deania does not appear to 
be entitled to higher rank than Lepidorhinus 

The differentiation and acceptance of the genera Seymnodon 
Bocage and Capello, 1864 and of Centroscymnus Bocage and Capello, 
1864, closely related to Centrophorus, again emphasise the flimsy 
nature of the generic edifice in these sharks 

A secondary character of Centrophorus is that the mid upper teeth 
are dagger-shaped or subacutely triangular, while in Seymnodon and 
Centroscymnus they are narrower, lancet-shaped. This again is 
scarcely a generic character. Even if the cleavage between Centro- 
phorus with its angular pectoral on the one hand, and on the other 
Scymnodon and Centroscymnus, each with rounded pectoral angle, be 
maintained for convenience, one is then faced with the almost univer- 
sal acceptance of these two latter genera as distinct at full rank. 


Seymnodon is held by most workers to differ from Centroscymnus 
chiefly in that the upper teeth midway along the jaw are “noticeably 
longer than those in front”, in Centrescymnus they are described as 
“only slightly longer than those in front". All other differences 
between these doubtfully distinct genera such as the degree of ridging 
on the blades of the denticles, are equally tenuous. 

The unusual slenderness of these grounds, held to be of generic 
significance, is thrown in strong relief by the characters of a South 
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African specimen, a mature male, described below, for in those 
characters (accepted as of major significance) this shark finds по 
place in the existing systematic scheme. In the absence of an angular 
or produced inner pectoral corner it is excluded from Centrophorus 
Muller & Henle, 1837: and from Lepidorhinus Bonaparte, 1838. With 
its rather broadly dagger-shaped or triangular upper teeth of almost 
uniform size and thorny leaf-like denticles this shark is excluded 
from Ѕсутпойоп Bocage and Capello, 1864; and from Centroseymnus 
Bocage and Capello, 1864. lis relatively short snout and leaf-like 
denticles exclude it from Deania Jordan and Snyder, 1902. 

On the present level of accepted generic distinction in these 
fishes this one cannot be assigned to any existing genus, since it falls 
outside any presently accepted, nor is any that has been relegated to 
synonymy able to contain it. In the existing structure there is there- 
fore no alternative but to erect a new genus, the position and broad 
definition of which in relation to existing genera is shown in Key 
B below. 


KEY B 


Key to genera of the Squalidae which have grooved or barbed spines 
and unicuspid teeth, with the teeth in the two jaws not alike. 


A. Inner corner of pectoral fins distinctly angular 
or pointed, sometimes considerably extended 
as a sharp slender tapering flap. 
l. Dermal denticles tubercle-like, with no 
thin stalk, in adults block-like, at all 
stages separate, in regular rows. The 
inner corner of the pectoral fin acutely 
produced, the extension in adults much 
longer than the width of a gill opening, 
the apex reaching well beyond the first 
dorsal spine Centrophorus 
1. Dermal denticles on a stalk, the blades 
leaf-like, with three longitudinal ridges, 
and more or less overlapping. Any exten- 
sion of the inner corner of the pectoral 
short, not exceeding the width of a gill 
opening, the apex usually not reaching 
beyond the first dorsal spine Lepidorhinus 


B. Inner corner of pectoral rounded. 

I. Dermal denticles with a stalk, the head 
trident-shaped. The snout long, the pre- 
oral distance to snout tip longer than 
distance from mouth to pectoral origin 

ll, Dermal denticles with a stalk, the head 
plate-like, with longitudinal ridges. The 
snout shorter, not longer than distance 
from mouth to pectoral origin. 
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a. Upper teeth triangular, more or less 
uniform in size, on broad bases, the 
width of the base in all teeth ex- 
ceeding the length of the cusp. 
Blades of most denticles with nume- 
rous points on hind edges ....... 


b. Upper teeth in front and along mid 
side the longest, narrowly lancet- 
shaped, the cusps equal to or longer 
than the width of the bases, Blades 
of denticles with at most three 
points. 
l. Teeth midway along the upper 
jaw noticeably the longest, the 
cusps longer than the width of 
the bases. Denticles with me- 
dian ridge along full length .... Scymnodon 
2. Teeth midway along the upper 
jaw at most slightly longer than 
those in front. Denticles with 
anterior concavity, median 
ridge if present restricted to 
part behind concavity Centroscymnus 


Encheiridiodon 





The genus Atractophorus Cilchrist, 1922. 


This genus was founded on a single specimen 355mm length taken 
in 160 fathoms at 30°10'S x 31?E, a point a few miles almost due 
south of Durban Point. The record (Gilchrist 1922 : 58) of the catch 
at that station states “No 1447. Spinax. 2." The second specimen 
was apparently the type of Acanthidium natalense Gilchrist, 1922 
(=Deania n.) 


Based chiefly on the presence of latera! barbs on the second dorsal 
spine, Atractophorus Gilchrist, has had a chequered career, partly 
because of the apparent rarity of the single species even in the type 
locality and partly from the inadequate original description. Barnard 
(1925 : 52) with the type at that time available close at hand, did 
not see it and gave only the barest details, remarking that the genus 
was doubfully distinct from Centrophorus М & H. 

Bigelow G Schroeder (1948 : 450) in their world key to Squalid 
sharks do not mention directly either the genus or the species even 
in synonymy. It is perhaps indicated by their recording Centrophorus 
M 6 H from South Africa, whereas Centrophorus in valid use has 
however not hitherto been recorded as such from South Africa. 

The type of Atractophorus armatus Gilchrist, remained unique 
until a 660mm specimen from Natal was briefly described by Fowler 
(1935 : 364) who apparently accepted the validity of the genus. This 
was also accepted by Smith (1949 : 57; and; 1950 : 887). 
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Plate 25 
Encheiridiodon hendersoni sp.nov. Type, 1080mm (Algoa Bay). 


In 1949 the type of A. armatus Gilchrist could not be found in the 
remains of the Government Fisheries Survey collection at Cape Town", 
but meanwhile a few specimens had been taken by trawl in about 
80 fathoms in the Mozambique channel off Inhambane, One of these, 
350mm length, is in this Department and it is evidently this specimen 
that Bigelow and Schroeder report (1957 : 82) as being in the collec- 
tion of the Government Marine Survey collection of South Africa. 


Bigelow and Schroeder (1957 : 82-84) discuss but do not give a 
decided opinion about the validity of Atractophorus Gilchrist, being 
uncertain of its true characters. They were unable to examine any 
specimen, the 660mm specimen from Natal sent by Bell Marley to 
Fowler in Philadelphia apparently cannot be found. It is noteworthy 
that in his brief description of this rarity, Fowler (1935, 364) made 
no mention of the apparently diagnostic barbs on the second dorsal 
spine and gave only the barest account of the denticles. 


Cadenat (1959 : 735-738) considers that Atractophorus Gilchrist 
falls into the synonymy of Centrophorus M & Н. Cadenat found that 
the foetus and early young of C. granulosus (B1-Schn, 1801), the type 
species, and of a related but undetermined species of Centrophorus 
both have on each side of the spine in the second dorsal fin a small 
sub-apical lateral process giving the appearance of barbs, exactly as 
described in Atractophorus Gilchrist, 1922. Cadenat states that this 
appears to be general in species of Centrophorus but does not name 
any but the two above. (See note below, information from Dr. С. Р. 
Whitley). Cadenat states further that these processes disappear with 
age both in €. granulosus and in the other undetemined species. 


Cadenat appears to imply that this lateral process or barb is likely 
to be expected in the early young of all species of Centrophorus, If 
that is correct then it is a tribute to Gilchrist's powers of observation 
since he was the first worker on these sharks to find it. 


As is shown below in the case of С. armatus (Gilchrist), the process 
does not disappear with age, for in an adult male, described below, 
the lateral barbs, while feeble are still distinct. 1+ is remarkable that 
of the many who have described sharks of the genus Centrophorus 
only Gilchrist and Cadenat have noted barbs. If it be found that all 
species grouped with C. granulosus have this barb at any stage, this 
would provide an extra character to strengthen the differentiation 
between Centrophorus (s.s.) and Lepidorhinus at full generic rank, 
and bring a greater degree of uniformity in the generic structure. The 
Curious transverse V-shaped naked area of the throat of the type of 
Atractophorus (and of C. scalpratus, see below) may also prove to be 
a character of Centrophorus in distinction from Lepidorhinus. This 
naked area could be regarded as significant a character as the nature 
of the inner corner of the pectoral fin, and in view of the general 
level of generic distinctions in these fishes this naked throat area 
might conceivably be considered if the revival of the genus Atracto- 
phorus Gilchrist, 1922 ever be contemplated. 


“Tho other specimen, described as the type of Acanthidium natalense Gilchrist, 1928, has 
fortunately survived and le In tls Department, 
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As €. armatus (Gilchrist) has never been adequately described, 
detailed descriptions of juvenile and adult are given below. 


As will be seen in all chief characters (except possibly the naked 
throat area) Atractophorus falls clearly with Centrophorus (sensu 
stricto) as defined above, 


Centrophorus armatus (Gilchrist, 1922) 
(Pls 28, 29) 


Atractophorus armatus Gilchrist 1922 : 48, PI 7, fig 3 (Natal) 
Barnard 1925 : 52 (copy Gilchrist). Fowler 1935 : 364 (Natal). Smith 
1949 : 57, fig 47 (Natal, Mozambique); and; 1950 : 887 (Mozam- 
bique); and; 1953 : 6 (Mozambique). Bigelow and Schroeder 1957 : 
82, 84 (notes). 

Entoxychirus (Atractophorus) armatus, Fowler 1941 : 245 (copy 
Gilchrist) 

A single immature female 350mm in length taken in about 80 
fathoms in the Mozambique channel off Inhambane is described in 
detail below. An adult male, from Natal, 810mm total length, (O.R.1 
No 1020) has been received from the Oceanographic Research Insti- 
tute, Durban, kindly sent by Miss |. D'Aubrey. This was taken by 
trawl tn 220-250 fathoms off Durban, and is included in the descrip- 
tion. Where its dimensions differ from those of the juvenile, they 
follow in parentheses. A summary of dimensions of C. armatus from 
all available sources is given in Table | below, 


The head is moderately broad and well depressed, its maximum 
width behind the eye is about 1.4 (1.5) in its length to the first gill 
slit. The eyes are large and horizontally elongated. The soiracles are 
conspicuous and dorsal in position behind the eyes, each about as long 
as (1.2 in) the vertical diameter of the eye and situated about its own 
width (1.2 times) from the hind margin of the eye, but on a level 
with the upper margin of the orbit. The interspiracular distance 

ightly exceeds (1.3 times) the long diameter of the eye. The snout 
is of moderate length and fairly pointed, its oblique length before the 
eye is about equal to the distance from the hind margin of the eye 
to the first gill slit. 

The nostrils are transverse, the width is about half the internarial 
distance, which is 3 (2.6) in the preoral length. The line joining the 
inner corners of the nostrils is about twice (1.6 times) as far from 
the mouth as from the snout tip. The mouth is about equidistant 
between the tip of the snout and the pectoral origin (third gill slit), 
its width is 1.3 (1.05) in the preoral distance. The preoral clefts are 
deeply incised but are short anteriorly, the distance between their 
anterior ends is about three fourths the width of the mouth. Behind 
the mouth they are continued, gradually shallowing, to slightly more 
than half way to the first gill opening. The fleshy interorbital is 1.2 
in the preoral length and equal to the distance from the hind margin 
of the eye to the second gill slit. The vertical height of the eye is 
about half its length, which is 3.2 in the length of the head to the 
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first gill slit, and about equal to the preorbital length to snout tip in 
profile. The body is stout, its maximum depth before the first dorsal 
fin is about 8 in the total length. It is more or less subtriangular in 
cross section. 


The cloaca is about 1.3 (1.6) times further from the tip of the 
snout than from the hind margin of the tail. The gill slits are small 
and gradually increase to the last which is about 2.5 (2.2) in the eye 
(longit). 

The mouth is only slightly arched. The dentition in the juvenile 
is plainly not fully developed, especially the median portion of the 
dentition in the upper jaw. At the centre of the upper jaw there is 
a dentate triangular flap of skin with the apex directed posteriorly. 
On this are set about fifteen feebly developed teeth, seven in the 
front row, which are variably subtriangular, but some on the posterior 
margins of the skinny triangle have the cusps directed outwards. The 
remaining teeth, at least sixteen on each side of the jaw, are similar 
to those in the lower jaw, the cusps directed horizontally outwards. 

There are thus about 16+7+16 upper teeth, In the lower jaw 
there are 15-+1+15 larger teeth, only the median erect, the cusps 
of the others are all directed outwards forming a virtually horizontal 
edge, the margins are entire. 


In the adult the upper teeth are different, they are small, almost 
minute, about equilaterally triangular and all are erect, no median 
tooth is apparent. There are several overlapping series, the anterior 
(upper) is not complete. In all there are about 45 effective teeth 
across the jaw, The lower teeth are much larger, there are 18-1--18, 
the median erect, the others almost horizontally directed outwards 
forming a cutting edge, the margins have numerous distinct transverse 
striae across the margin, thus may be said to be ‘serrated’. 


The pectorals are well developed, the hind edge truncate, the 
length of the front margin about equals (about 1.5 іп) the body 
depth. The inner corner. is strongly produced, the prolongation is 
more than half (two thirds) of the length of the rest of the pectoral, 
the apex reaches well beyond the middle of the dorsal base. The 
maximum width of the fin is about equal to the length of the main 
body of the fin. The first dorsal origin is twice (2.2 times) as far 
from the tip of the tail as from the front of the snout and is well 
before the apex of the pectoral fin. The spine is moderate, com- 
pressed, the tip barely exposed, (adult, more than a third). The 
total length of the dorsal fin from the base of the spine slightly 
exceeds (1.2 times) the preoral distance, the hind lobe of the fin is 
little extended. The fin is about as high as (1.3 in) the length of 
base. The second dorsal fin is inserted well behind the pelvic and is 
much smaller than the first, The spine is almost as high as the soft 
lobe and well exposed. It has on each side a subapical lateral process 
almost half of the total length of the spine. In the juvenile these 
processes are only developing. On the right side the process has 
already taken on the nature of a barb, but on the left side the process 
while clearly visible has not yet expanded laterally. In the adult the 
processes are clearly visible as lateral barbs, 
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The distance from the hind margin of the base of the first dorsal 
to the front of the base of the second dorsal spine is about 3.7 (3.1) 
times the length of the base of the first dorsal, and 4.4 (3.7) in the 
total length. The hind lobe of the second dorsal fin ends clearly 
before the caudal origin. 


The caudal is well developed, the height of the lower lobe about 
equals (is less than) that of the first dorsal fin. The lower margin 
is deeply concave. There is a more or less distinct (clearly distinct) 
subterminal notch and the hind margin of the fin is virtually truncate. 
The oblique length of the caudal fin from the origin of the sub caudal 
lobe is about 4 (4.1) in the total length. 


Except for small areas behind the pectoral and pelvics and a wide 
transverse widely V-shaped area from shortly behind the mouth which 
extends sideways and backwards to embrace the whole ventral width 
of the gill openings, (described in detail below) all of which are 
entirely naked, the rest of the body, head and fins are covered with 
tubercle-like denticles. The largest are close predorsal and on the 
upper parts of the flanks, The denticles are everywhere in regular 
rows and are rather sparsely spaced, rarely adjacent, for the skin may 
clearly be seen between them. They are more close-set in the adult. 


In the juvenile the denticles are in the form of ridged hollow 
spiniform tubercles, From the base they rise sharply, the pointed 
apex recurved, There is a pronounced median ridge from the apex 
to near the base and on each side of the hind face of the tubercle are 
several much smaller ridges. Those on the nape are more elevated 
and spiniform than most on the body, which do not rise so steeply. 
The fins are sparsely covered with similar but much smaller denticles. 
In the adult the denticles have no acute elevation, being low and 
block-like (Plate 29). On the upper surface are five or six posteriorly 
slightly diverging ridges. The denticles on the upper lip of the adult 
resemble those on the body of the juvenile, being pointed and elevated 
posteriorly. 


The peculiar widely V- or U-shaped, apex forward, naked area 
оп the chest is sharply defined in juvenile and adult (РІ 28). It is 
almost perfectly symmetrical so as virtually to rule out any possibility 
of accidental mutilation from any cause. The skin in the naked area 
of the adult is wrinkled into fine close set transverse anteriorly convex 
folds, While the troughs of the folds are colourless, the crests are 
covered with minute greyish black specks. At my request Dr. G. P. 
Whitley has kindly examined the type of С. scalpratus McCulloch 
and informs me that he now finds this same area present, of much 
the same shape and with ‘crescentic folds’ in that species. Dr. 
Whitley reports that the crests of the folds in C. scalpratus are 
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“roughened by tiny denticles". This is not the case in С. armatus, 
the whole area (except the small lateral invasions described below) 
is quite smooth. On each side of this conspicuous area, near the 
base of the front gill-opening there is a subtriangular group of a few 
very sparsely scattered tubercles. There does not appear to be any 
mention of a similar or comparable naked area on the chest of species 
of Centrophorus other than the two now mentioned, but it could 
easily escape notice as it has previously in these two cases. 


The colour is more or less uniform but in the adult the upper 
portion of each dorsal fin and the lower distal portion of the pectoral 
are distinctly dark. 


In Table | are given dimensional data of С. armatus from all avail- 
able sources, Especially in view of Cadenat's recent discovery of the 
barbed nature of the second dorsal spine in the long known and 
widespread C. granulosus, it is not unlikely that this character may 
be present in other species but not yet observed. 


lt is plain that any of these sharks may have wide, almost global 
distribution. It is therefore not surprising to find that there is close 
correspondence in form and appearance between the adult C. armatus 
and the illustration of a specimen of comparable size of C. scalpratus 
McCulloch (McCulloch 1915, РІ 13, fig 2). There is unfortunately 
hardly any dimensional data in McCulloch's description (1915 : 97) 
but his illustrations are renowned for their accuracy. Data from 
McCulloch's illustration of an adult of C. scalpratus are included for 
comparison in Table |. This Table shows clearly that the two species 
are closely related. However Dr. G. P. Whitley has kindly examined 
the (adult) type of C. scalpratus and informs me that there is no trace 
of lateral barbs on the spine of the second dorsal fin, and as reported 
above he finds minute denticles on the peculiar area on the throat 
of that species, not present in C. armatus, which is here kept distinct. 











Encheiridiodon gen.nov. 


The holotype Encheiridiodon hendersoni sp.nov. The dorsal spines 
grooved, little projecting. Inner pectoral angle more or less rounded, 
not angular or produced, the apex of the fin does not reach to the 
level of the dorsal origin. The teeth unicuspid, the upper more or less 
triangular, the width of the base exceeds the length of the cusp. Most 
teeth are erect, only the outer few are markedly oblique. The lower 
teeth are all directed obliquely outwards. 





The snout depressed, moderately long, the mouth cleft nearer to 
the snout tip than to the pectoral base. 


The denticles variable, most over the body are leaf-like, on long 
pedicels, the blades with three complete strong longitudinal ridges, 
and 3-12 posterior points, most with 5-12 points. 


Monotypic, only the holotype known, This genus differs from 
all others as shown in Key B above. 
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Plate 27 


Enci don hendersoni sp.nov. Type (Algoa Bay). Portion of skin 
from flank below first dorsal X 14, hind margin of denticles to the 
right. Below, separate denticies (from above) X about 40, stained 





Encheiridiodon hendersoni sp.nov. 
(Plates 24-27). 


The head is broad and depressed, but for the inferior mouth almost 
reptilian in appearance, with large horizontally elongated eyes and 
large conspicuous spiracles, The snout is fairly short, bluntly pointed, 
its oblique length before the eye is slightly less than the distance 
from the hind margin of the eye to the first gill slit. The mid point 
of the mouth is about equidistant from the tip of the snout and the 
level of the first gill slit, 1.4 times further from the level of the 
pectoral base than from the tip of the snout. The total fleshy inter- 
orbital is 1.3 times the median preoral length, and about equal to the 
distance from the hind margin of the eye to the first gill slit. 

Although to some extent clearly shrunken, the snout does not 
appear to have been arched above, but is more or less flattened above 
and below. There are two short curved ridges on the upper front 
portion and a median ridge along the lower apical portion. 

The vertical height of the eye is about one half of its length, 
which is 1.4 in the oblique preorbital length of the snout and 3.5 
in the distance from the tip of the snout to the level of the first 
gill-slit. The spiracles are ovoid, the length about equal to the 
vertical diameter of the eye and they are situated 1.2 times their own 
length behind the eye, the lower margin is about level with the upper 
margin of the eye. The preoral portion of the snout is about 2.2 in the 
length of the head to the level of the first gillslit and about 1.1 in 
the width of the mouth. The distance between the anterior ends of 
the preoral clefts is about 1.3 in the preoral length to snout tip and 
2.5 times the internarial distance. The nostrils are large, barely 
oblique, the line joining the inner angles is 1.1 times further from 
the front of the mouth than from the tip of the snout. The internarial 
distance is about 1.2 times the total width of the nostril, ‘The ante- 
rior margin of each nostril has a pointed retrorse papilla reaching 
slightly behind the hind margin, The head to the front gillslit is about 
6.3, to the last gill slit about 5, both in the total length. The body 
is stout but flabby, before the origin of the dorsal fin it appears to 
have been sub-triangular in cross section. The maximum depth in 
life was probably about 9 and the maximum width about 10 in the 
total length. The cloaca is about twice as far from the tip of the 
snout as from the hind edge of the caudal. 

The gillslits are of moderate length, about half of the longitudinal 
diameter of the eye. 

The pectorals are moderate, in length about 1.5 in the head (to 
first gillslit), about equal to the width of the head across the front 
of the mouth. The hind edge of the left fin is rather ragged, but the 
inner angles of both are clearly rounded, there is definitely no pro- 
longation of the inner angle. (In some species of Centrophorus the 
angulation of the inner pectoral corner becomes more pronounced 
with age. This fish is an adult), The hind margin of the pectoral 
reaches to about two thirds of an orbital length before the front of 
the base of the first dorsal spine, The maximum width of the pectoral 
is about 1.6 in its length. 
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The first dorsal is elongate, the hind lobe greatly produced (Plate 
24), There is a dorsal fold far in advance of the front of the base of 
the spine, running at a low angle to well over the tip of the pectoral 
fin. The spine is compressed, wide at the base, barely the apical 
fourth is exposed. The origin of the first dorsal fin taken from the 
front of the base of the dorsal spine is about 1.7 times as far from 
the hind edge of the caudal as from the tip of the snout, it is about 
equidistant between the tip of the snout and the front third of the 
base of the second dorsal. The total first dorsal base from the front 
of the dorsal spine is about 1.6 in the head to the first gillslit. The 
height of the first dorsal fin is about 1.8 in its base taken from the 
front of the base of the spine. The total length of the first dorsal fin 
from the base of the dorsal spine about equals the length of the head 
to the first gillslit. 


‘The distance from the hind margin of the base of the first dorsal 
fin to the front of the base of the second dorsal spine is 2.2 times the 
base of the first dorsal, (taken from the front of the base of the first 
dorsal spine), and about 4.3 in the total length, The second dorsal is 
similar in structure to the first with a long sloping fold of skin 
anterior to the spine, but the produced hind lobe is not as long. The 
spine is more slender, less compressed, curved and more than the 
apical third is exposed. The front of the base of the second dorsal 
spine lies close behind the pelvic base, it is about over the hind fourth 
of the pelvic fin or slightly posterior. The total base of the second 
dorsal from the front of the spine is 1.2 in that of the first dorsal, 
The height of the second dorsal slightly exceeds that of the first 
dorsal, The total length of the second dorsal fin from the front of the 
base of the spine is about three fourths of the length of the first 
dorsal and about 1.3 in the head to the first gillopening. The hind 
apex of the lobe reaches well beyond the origin of the sub-caudal 
lobe, about a spiracle length short of the origin of the upper caudal 

Each fin spine has a longitudinal groove each side. The pelvic 
is about 1.6 times further from the tip of the snout than from 
d margin of the caudal. The total length of the fin about 
equals that of the base of the second dorsal fin. Behind the base of the 
pectoral and pelvic fins there is in each case a narrow sub-triangular 
naked area. The claspers are slender, projecting only slightly beyond 
the hind apex of the pelvic fin. There is a slender sharp hinged horny 
spur a short distance behind the apex of each clasper. 








The caudal lobes are well developed, the height of the lower 
about equals the base of the second dorsal fin, the lower margin is 
only slightly concave. The subterminal caudal notch is distinct, the 
hind end of the fin is almost truncate. The oblique length of the 
caudal fin from the origin of the subcaudal lobe to the hind edge of 
the fin is about 4.5 in the total length. 


The mouth is only slightly arched. There are 35 teeth in the 
upper and 25 in the lower jaw. The upper teeth are erect, slender, 
acutely triangular, on rather broad bases wider than the length of the 
cusp. There is no median tooth, over most of the jaw the teeth are 
subequal, those on the middle of the side are no longer than the 
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anterior. Most are erect, only the outer five or six are somewhat 
obliquely bent outwards. The lower teeth are larger, there is no 
median tooth, all are directed obliquely outwards, The upper edges 
of some of the teeth are not entire, the sharp edge shows transverse 
striae that could be regarded as rudimentary serrae, but there are 
nowhere distinct serrations, 

Over the head and the whole body the denticles are more or less 
leaf-like, set on a stalk arising from a rhomboidal base (Plate 27). 
Most areas of the body are densely covered, the blades of the denticles 
overlapping. There is relatively wide variation in form of the blades 
on different parts of the fish. Over most of the body each blade has 
a strong median ridge and on each side a smaller less detined lateral 
ridge, all three terminating in a projecting point. Most blades on the 
median portion of the trunk have in addition subsidiary points on the 
hind margin, so that on the hind edge there may be three to twelve 
retrorse points in all. The denticles on the side of the caudal fin are 
much smaller, with median ridge on the blade distinct, ending in a 
point, but the lateral ridges are less developed. On the hindmost 
portion of the caudal fin the blades are small and somewhat different 
in form, showing mostly five faint longitudinal ridges barely produced 
beyond the hind margin. The denticles of the interorbital region are 
markedly smaller and more depressed, the peduncle hardly apparent. 
Denticles of both lips are almost smoothly rhomboidal without any 
visible ridges or points. 

Described from the holotype, a male, 1080mm total length. Most 
sharks of this type have been taken in water of considerable depth, 
seldom less than a hundred fathoms, This one differs from all others 
known in its immediate origin, for it was speared by Mr. David 
Henderson while diving at a depth of 10-12 ft in the surf near Port 
Elizabeth, Algoa Bay. The spearman reports that the shark was dead 
but quite fresh. To find one of this type in such shallow water is truly 
exceptional, It is possible that it may have escaped from or was 
discarded from a boat after having been caught by long line or trawl 
in deeper water. Numerous foreign trawlers and line boats onerate 
continually off the South African coast, mostly in depths greater than 
the South African vessels themselves, 

Dimensional relationships of the type are given as percentage of 
total length in Table I! below. 

The type is in good condition and is in this Department. As 
outlined above it does not fall clearly with any known genus or species. 

It is one of the features of this group of sharks that there is 
relatively little variation of body shape and dimensions between most 
species (See Tables | & 11). In some cases there appears to be a 
greater difference between juvenile and adult forms of one species 
than between equivalent stadia of certain different species. 

In the case of the species now described, its chief dimensions 
differ little from those of Lepidorhinus squamosus Bonnaterre, 1788, 
until recently regarded as confined to the northeastern Atlantic. 
Garrick (1959 : 127) has however shown that this species is bipolar, 
occurring in Australasian seas. 
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There is considerable confusion about L. squamosus and related 
species, recently Garrick (1959 : 127) has shown that С, foliaceus 
Gunther, 1877 from New Zealand, Japan and Phillippines, and С. 
nilsoni Thompson, 1930 from Australasia, are identical with L. 
squamosus from the north eastern Atlantic. Because of some 
difference in the dermal denticles Garrick hesitates to unite also C 
acus Garman, 1906 from Japan. Such slight differences do not appear 
to justify the retention of C.acus as distinct from L, squamosus. 

With this known distribution it is reasonable to expect that L. 
squamosus should occur in South African seas as well. 

The species now described differs from L. squamosus in several 
characters, notably in the absence of any marked angularity or pro- 
longation of the inner corner of the pectoral, which is apparently well 
marked in L. squamosus. While the upper teeth are almost exactly 
similar in shape to the front upper teeth of L. squamosus only a few 
outer teeth are markedly obliquely bent outwards, whereas apparently 
only a few front teeth of L. squamosus are normally truly erect. 

The denticles of this South African specimen are basically similar 
in structure and shape to those found in genera without a long exten- 
sion of the inner pectoral angle, i.e. Lepidorhinus, Scymnodon and 
Centroscymnus. The denticles in these three genera are lcaf-like, the 
blades with distinct median and two lateral ridges, extended as three 
points beyond the hind margin. But beyond thaf those of E. hendersoni 
differ from all the others in that the blades of most of the body 
denticles have a number of auxiliary points, up to a total of 12, on the 
hind margi 
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anterior. Most are erect, only the outer five or six are somewhat 
obliquely bent outwards. The lower teeth are larger, there is no 
median tooth, all are directed obliquely outwards. The upper edges 
of some of the teeth are not entire, the sharp edge shows transverse 
striae that could be regarded as rudimentary serrae, but there are 
nowhere distinct serrations. 

Over the head and the whole body the denticles are more or less 
leaf-like, set on a stalk arising from a rhomboidal base (Plate 27). 
Most areas of the body are densely covered, the blades of the denticles 
overlapping. There is relatively wide variation in form of the blades 
on different parts of the fish. Over most of the body each blade has 
a strong median ridge and on each side a smaller less defined lateral 
ridge, all three terminating in a projecting point. Most blades on the 
median portion of the trunk have in addition subsidiary points on the 
hind margin, so that on the hind edge there may be three to twelve 
retrorse points in all. The denticles on the side of the caudal fin are 
much smaller, with median ridge on the blade distinct, ending in a 
point, but the lateral ridges are less developed. On the hindmost 
portion of the caudal fin the blades are small and somewhat different 
in form, showing mostly five faint longitudinal ridges barely produced 
beyond the hind margin. The denticles of the interorbital region are 
markedly smaller and more depressed, the peduncle hardly apparent. 
Denticles of both lips are almost smoothly rhomboidal without any 
visible ridges or points. 

Described from the holotype, a male, 1080mm total length. Most 
sharks of this type have been taken in water of considerable depth, 
seldom less than a hundred fathoms. This one differs from all others 
known in its immediate origin, for it was speared by Mr. David 
Henderson while diving at a depth of 10-12 ft in the surf near Port 
Elizabeth, Algoa Bay. The spearman reports that the shark was dead 
but quite fresh. To find one of this type in such shallow water is truly 
exceptional. It is possible that it may have escaped from or was 
discarded from a boat after having been caught by long line or trawl 
in deeper water. Numerous foreign trawlers and line boats overate 
continually off the South African coast, mostly in depths greater than 
the South African vessels themselves. 

Dimensional relationships of the type are given as percentage of 
total length in Table |! below. 

The type is in good condition and is in this Department. As 
outlined above it does not fall clearly with any known genus or species. 

It is one of the features of this group of sharks that there is 
relatively little variation of body shape and dimensions between most 
species (See Tables | 6 II). In some cases there appears to be a 
greater difference between juvenile and adult forms of one species 
than between equivalent stadia of certain different species. 

In the case of the species now described, its chief dimensions 
differ little from those of Lepidorhinus squamosus Bonnaterre, 1788, 
until recently regarded as confined to the northeastern Atlantic, 
Garrick (1959 : 127) has however shawn that this species is bipolar, 
occurring in Australasian seas. 
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There is considerable confusion about L. squamosus and related 
species, recently Garrick (1959 : 127) has shown that С. foliaceus 
Gunther, 1877 from New Zealand, Japan and Phillippines, and С. 
nilsoni Thompson, 1930 from Australasia, are identical with L. 
squamosus from ‘the north eastern Atlantic. Because of some 
difference in the dermal denticles Garrick hesitates to unite also С. 
acus Garman, 1906 from Japan. Such slight differences do not appear 
to justify the retention of C.acus as distinct from L, squamosus. 

With this known distribution it is reasonable to expect that L. 
squamosus should occur in South African seas as well. 

The species now described differs from L. squamosus in several 
characters, notably in the absence of any marked angularity or pro- 
longation of the inner corner of the pectoral, which is apparently well 
marked in L. squamosus. While the upper teeth are almost exactly 
similar in shape to the front upper teeth of L. squamosus only a few 
outer teeth are markedly obliquely bent outwards, whereas apparently 
only a few front teeth of L. squamosus are normally truly erect. 

The denticles of this South African specimen are basically similar 
in structure and shape to those found in genera without a long exten- 
sion of the inner pectoral angle, ie. Lepidorhinus, Scymnodon and 
Centroscymnus. The denticles in these three genera are leaf-like, the 
blades with distinct median and two lateral ridges, extended as three 
points beyond the hind margin. But beyond that those of E. hendersoni 
differ from all the others in that the blades of most of the body 
denticles have a number of auxiliary points, up to a total of 12, on the 
hind margin. 
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Plate 29 


Centrophorus armatus (Gilchrist), Portions of skin from flank below 
first dorsal, hind margins of denticles to the right. Above, from 
specimen 350mm length (Inhambane) X 14; inset, a denticle X about 
150. Below, from specimen 810mm length (Durban) X 14. 
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